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(54) CATALYST COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst composition as a polymerization catalyst for 
producing polymers with high cis-1 .4-structure content of the microstructure and narrow 
molecular weight distribution. 

SOLUTION: The catalyst composition for polymerizing a conjugated diene comprises (A) a 
metallocene-type complex of general formula (I): (C5R1R2R3 R4R5)aMXb.Lc [wherein, M is a 
rare earth metal atom; C5R1R2R3R4R5 is a substituted cyclopentadienyl group; R1 to R5 are 
each a hydrocarbon group (except the case that R1, R2, R3, R4 and R5 are each methyl); X is 
H, a halogen atom, alkoxido group, thiolato group, amido group or 1-20C hydrocarbon group; L is 
a Lewis base compound; (a) is an integer of 1, 2 or 3; b is an integer of 0, 1 or 2; and c is an 
integer of 0, 1 or 2] and (B) an ionic compound composed of a non-coordinating anion and 
cation and/or aluminoxane. 
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(54) (^Hj©^^!i;] <aa5jafig#» 



(57) 

ii5<. fj^^m^id^m'^i^^^r^m'^i^^mm.-t^rz 

2>oT. TSe<;)fi)c^ : (A) -)gii:(l) : (C, R' R' R' 
R'R').MX. -L, (jtif>, Mtt:?g-±!|l^J{ii&^L ; 
R' R' R' R' R' lifii^->i7 D'^>:5' vX-;i.SS:^ 

(fcfc'L. R'=R'=R' = R'=R>=>^;i.Sc^J®^ 
^WO : X(J*5gJ^^. /\Dy>i[g^. 7;Pr]4^->K 
S. 5^:^^-1-3. X«pt*^fc 1 A^e20<D^ 

1. 2. X(i3CD^8!c^&S^L. ; b«0, 1. XtiZCO^. 

^:^D-Ir>iu^i;^. sy;(B)INge{4ti7ri:t><i:;/j9^:t 



«>oT, TtEcOfig^ : (A) : (Cs R' R' 

R*R^).MX. -Lc (5^4^. Mlif&±«^Jg^^L ; 

R' R^ RMig}^'>^D^>^v;x-;i.S^* 

(TztcL. R'=R'=R'=R*=R'=^^>il.S(7)^'& 



K) : Xti*^j[^^, /\P^r>ll^. 

{^y^y )i'tuy if-u-h. \A'-y^ 
"^JUy x.a-tn^L.'rhy^T. i^y^y)V^uy:r.- 
)l) 4-:L/" h7!?^bii(in^ 1 aiXfi2atA±T*'2>ig^ 



(ofiSiWi^mmn^TX'^\^yx,y^m.'^'^^-j5\^o 
<^f±m^js.^iBLif^mm(Dn^TX'm^vx.y^m^^^ 
im^ms] mm^^yi7 o-\:^-^yx$>:bm^m i \z 
tffi*:ig 9 ] m^m 6 b 8 (75ii'rn;6^ 1 m\z,%?M 

n<j55ji(c:tett^ yy.\A'mm(D%^m.mi. o inoim± 

^l^m^^ Mw/Mn:<^t2.00tlTTfe-5*iSvX> 
[0 0 0 1] 
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mm.^z^^m^^rcn'i^iyjiym^i^cDm^:^miSLifmm 
m:^mz^om^ti^mmu^'i^z^x.ym^mzmt^ 

[0 0 0 2] 

m^k<Di^m ^'i^i^:r.ym(Dm^mm\z-::>i^x{t. iif 

g/j:Sf'J^S':?Tt^^. 4#{-. • ^SMW4#t±l::^i^ 
10 TiSttHg<t:^n^c*t^i-*x>ffi^^-^f#^gMT, ifvi 

^'j-yuymo^m^MmtLxxmmzjKKm^^ibtxx 

1^-5 (End. Ing. Chem. . 48. 784, 1956; 4$ii0S37-8l9 

[0 0 0 3] 3!J::igt^xXl.4*£^^^^:feJ:U^^ 

OlzU-ofz (MakroDioK Chem.Suppl, 4, 61. 1981; J. 
Polym.Sci., Polym. Chem. Ed.. 18, 3345, 1980: fflS 
<#WaiS2.848, 964^: Sci. Sinica. . 2/3. 734. 1980; 

Rubber Chem. Techno!., 58, 11 7, 1985/ci: <h'^# 

my o cti^(Dmmj^(D^x\ ^^-yti^oAit-^i^tmrn 
n> 'f^i^x.ymcDm^MmtLX'rxizjzmit^rix 

30 0^-5 (Macromolecules. 15. 230. 1982; Makromol. Che 
m. , 94. 1 19, 1981 
[0 0 0 4] ifi¥c7)X|gS«C0ii^ir#l^. m^^fm 

\zi^i-r^inm^mt^-r^'rmmtjih<D^ur:>x^D. 
<m^ti^^o{zu^xtrco zLCDmrn^m^-r^rzib 

(D^f2U^fk(0-"Z>LVX. m^zy:5iym\ztil^^^^m 

40 m^w^Wi^^^u.^m^^nx^^^. 

[0 0 0 5] :^%mm^\t. 9t\Z. ^±®^^;<^Dii 

ymcom^^^mh^ mi^^T:^:^yht}^:^ytf)^^ 
u^-f ^ ymt'^m'Rxs/y.\tT )v ^ j ^^-t^-^^^trei 

m.mt.^m.^^f:>^tzmm.m^^Wi^^^^t.\z^'D 

X. «tS>^x>^^?;?^^J:<a^r^;i<h;^^'T^^C 

ti. 'BLU±M(Dm'^mmm.mfi^m^^^z,t.\z^y). 

a i7 D ffljg ;fe t j- ^ -> x 1 . 4 -ffiig co^=t a ii> T 
<, b7:)^t>5^^S»^;i?^'»i.^^^tS>^x>M^«c^giigT 
^-Sili^r^ttiL^c (4#Pfl2000-313710^^#BS) , L 
50 ii^\.Ut^ib. *^SvX>M'&^*:<7)^ >:7n|»jg(-*5tj-'2)'> 
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[0 0 0 6] 

\z\t. ^^amm\z:^i.-f^i^:^\,4-m^^(D^^m^^M lo 
(Dm^mMm^mmr^ct\z$>^. ^rz. ^^mom 

^mm-t^z. tiz$>^o :^^m(D'^ ^\z7jn(Dmm\t. ± 

t\zh^. 

[•0 0 0 7 ] 

tsmmmt^m^^tDttrcmmmm^m^^^ctiz^ 

t. ±m(om^mmmmf^^^mi^^^z.t\z^y:). 
omi^\ziD{^^i^7.\,4-mm(D^^m-/}mi5bxM<. l 

isi.if±t^(Dm'^mMmm.fS,^^m^^x. i^^u^:^ 

f)misbxm<. L:f)^hAf'mAin^m\^^m^iyji>m^ 30 

'^mizLx^js.^nrzh<Dx$)^. 
[0 0 0 8] -ruio-^^^mit. ^^^i^xxos-^cofc 

(I) : (Cs R' R') .MX, • L, (JC*, Mti 

^±^^K^^L ; Cs R' R^ R' R* RMiBtftv-^D^ 

>37f/xr:;bS^:^L : R' ~R* ti-^n-^^niwi— 
t^T^t^E^fbTK^S^iKU (rztzL. R'=R^=R'=R^ = 

1 7!7^b20CO^^b7K^S^^L ; L(i;K;^tgStt 

:^ - ^ > ^ 5=-::^ > t!)^ b /ct ^ < :t >tt'fl:'&4^S^/ 
m^i^^^'^-^ U '^A^<*T'^^±I2Mi«^^4^ : ::t> 
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OIx'rhy^Ts {"r y )V^uy /f^U-h. 
iaXJi2ffiW±T*^±IBfttSKMfiE4* ; 7;u^ y 

[0 0 0 9] Sfc. WiO:>m.^.t'^^\t.. ±tBc7)M'&ffift4JS 

>^x>^ffi^T'5 :i <h {c J: C (h^Jj'^'T^^fi'&^^T^^' 

^e>Xl,4*«jt<7)^Wg;i>^80.0 moIXJW±. S?^L<t^9 
0.0 mol^ J^±. cJ:0*?S b<ti95.0 fflol^«±, it#(C}¥ 
^ L < {^98. 0 mWA^LX^ D . 7!?^-::>^^«:»*Mw/Mn;^^^ 
2.50i^T, »^ L< ti2. 201^T> J:0»^L<ti 2.00 
$e)l3»^L<til,90UilT. 4#»::J?*b<t^l.80 

«^^a^>^^D-v^1t>/ci:^c0^j«#ffiTT*®i^*x> 
^ a^t" ^ C i (C ct o T iiii-r ^ ;<>^T' ^ ^ o 
[0 0 10] 

:^^m(DA^n'\z>mmi^tLx 

-ie^(l) : (CsR'R^R*R^R^) .MX 
. • Lc (^4^, Mtl^±!S^jS^^L ; CsR' R'R'R 

* R'\tmmi-^ a^>^iy:ii-)im^^L ; R* -RM^ 

R'=R*=R'=R'=R'=^5=-;U*0«'&^|^<) :X 

L ; Lti;U'1'X^«tt{t^^^^^L : ati K 2. 
3<7)M^$^L ; bliO. 1 . X{i2 cDS^^tkL : cti 
0, 1 X«2C0||^Sr7i^-t) T7K$n5 2«X(S3fiEc7) 

[0011] ±K-i&S: (1) rc:fcl^TCs R' R^ R* 
R' T^^^r^^v^^:? D^>5' vx-;i/ScoR' -R* 

n^nm-xhi^u-DXi^xh^\^\ rzfcL. -r^xo^ 

Rf)^:<^jm<Dm'^^^.<o Sif)^2. X\t3X$,^m'^ 

x$>^m'^\z\t. 2f@coxx(iLfi-en-^*tii^— Tt^a 

[0 0 12] ±IB-«5^(I)iC;foliT. Uf)^^t^±m 

m'^m^^^z.tt^x^^o ^±'m^m(D^wmLi.x 
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[0 0 13] mW^^ u^y^ iy:x^-)imz^^^X . m. 
ypti;US. n-^^Jim^ -fvy^Jl^S. sec-y5";i/ 

[0 0 14] E*^>^^ □^>^yxx;l.ac7)fti$:fi^ij<h L 
Tti, fi^«J;^ti, l-X^;U-2,3.4, 5-5^h^;^'^;i/5>i^D 20 

n^>^>?xx;ua. i-y ;i/'7;py^;u-2, 3, 
;^ i> u ;i/-2, 3. 4, 5--^ h ^ y^u^y^ >^xx;i/ 

l-^>>^;U-2, 3, 4, 5-7" h ^;><^;i/i>^ D^>:57>? 
xx;l/S. l->^xx;i/-2,3,4, h ^^^^JUi^:^ n-^ 
>^ >?xx;i/S, I- h u y)l:tu:^^)i-2, 3, 4, 5-7" h 
y ^^}vy^u^yi^zy:xL.-}im. i— r vy^;i/-2,3, 
4,5-7" h n^>^>?xx;i.S. l-h U x^ 

;i/>'g;i/-2,3,4,5-T- h^;^5^;U>'^ p^>:^>^xx;|/ 30 
S> 1-h U-r vyDe;i'vu;i/-2,3.4,5-7^ h^^^;i/ 
i^^D^>^$^>?xx;u*3^j:i:;ii^^tf e>n^« Jf^U< 
ti> l-x^;l/-2, 3, 4, 5-7" h ^ ;?^5";U>'^ □^>5' v^x 
x;i/S. I'-f V ya h:;p-2. 3, 4, 5-7" h ^ □ 
^>^'>^xx;us, i-/;i'v;uy5^;u-2,3.4.5-7F-h^ 
p^^;i/>'^p-^>4^>?xx;us, i-h u 
2. 3, 4. 5-7" h y^'^)vy!7 D^>^':/xx;uS7!f^^frf ^ 

[0 0 15] Xi)miD'rT)lzi^^^vmt\.X\t. 
+ xh4^>S. ^Uifs:^ym. n-T'h+S^S. 40 

2, 6-S^':t-:;t^>^;i/:7 X 7 ^v-g. 2-ter l-y^;i/-6--f 
vyn hVU^xy ^S^S. 2-tert-y^;L'-6-.t^::t^>^ 

;i/:7xy=^'>S. 2-r v^d t:;i.-6-^^:t^>^jb:7x 

2.6->^-ter!-y^;U7x/^^>S^^'ff ^bl^. 
[0 0 16] Xt:)^^^^^:^^- hSchLTJi. ^ 
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^'^t :7x 7 4^ >-S, 2, 6- v-tert-y5^;i.5":t 7 X / 

2,6->?<yyDe;b^:t>'xy ^v-S, 2,6'>^^:t 
^y=^)V^:^y jLj^ym. 2-tert-y^;l^-6-'f VT'D 
ti;U^;ty X y 4^i>S, 2-ter t-y^;i/-6-^:r^>:t^> 

^;i/yxy4^vS, 2-1' yyDh:;u-6-5^^^:?r^>^ 
;i/ >^ X y 4^ v-S , 2, 4, 6- h u -r y y D tf x y ^ 

2, 4, 6- h U < y y o t: ;U^:t :7 X y 4^ i b t/i. 

[0 0 17] xtmf:^-tT^\'mhi.x\^. y:^^)\^y 

>^x5^;i/7^ HS, >^-f y y^DhfjbTa KS^^j: 
^fcOlga^jj^T^ HS. :7xx;i/T$HS. 2.6-v-tert- 
y^;i/:7xx;i^7^ HS. 2,6->^-r y e;i^y xx;i. 

7^HS. 2,6->?^^;t-^>^;Uyxx;i.T^ 2-te 
rt-y5';i'-6-YyyD tf;U7xx;U7 5 2-tert- 

37'^;u-6-^:t^>^;py xx;i/7^ KS. 2-ryy"p 

h:;P-6-^^:^^>5";i/yxx;i.7^ HS> 2,4,6-tert-y 
^;i-yxX>/U7^ HS/ci:ch'cr)7U-;i'7^ HS(7)l^-rtl 
T^jcfcl^T^^, 2,4,6-tert-y^;U:7xx;i.7^ HS;OW 

[0 0 18] X:0^*^t^'rAPy>J[g^ti, 7';/^J[^?^, 

[0 0 19] y.i)m'^m.m^\t^hi^<^m\ti^%^(j:^m. 
wmtL\.x\x. ^j^tf. y5";i/S, x^;i.s. n-ypt: 
-ryyph:;i/S. n-y^jus. -ryy^;i'S. se 

tK^S. ^>v;uS7:i:<h'co7:^;u^;us, huy^^;!/^- 

7" h ^ t K p y U £<7)^^M^^^w*r ^j^{b7K 
-fyy^;ps, hU;<5^;u>'U;u^^;i/«. 7"h^ 

t KPy U;US/ci:i';<?W^Ll>o 

[0 0 2 0] xtLxit. Ti^mm^. /\nyym^. x 
[0 0 2 1] L:/)^^'t)u-f7.m.mmt'^mtLx\t. m 

ti, x-T-;Hb'&«^i. x;^7^;Mb^#i, ^hyit^m. 
T^y^t^m. t--y.y^ yit^m. yvji:t^y{t'^^ 

[0 0 2 2] ^(\)x^^nh^±m^&<t&m(D;<^ 

a±:ymmi^(DM:i^m^LX\t. m^ifi. iiTs'Thy^ 
^)i^x,^)vyC7u^y^yx.-)\,\dy.y- h ^ t Hpy ^ 



;^^;i^>'U;i/i>i7 D^>^>^x-;l'T- h-^t:HP7^> 
[0 0 2 3] lftM!i«^LTffll/ie>n'5-r:t>14{t^4^ 

y)l:tay:i:-)l) ^u-h. ^h'y^x {h^)y)V^ 
uy:i.-)V) 7f.\^-h. v-h'y^y. {^y^yjvituy 
xx;L/) ^hy^y. i'rh'yy}l^u^^)l 

:tp:7jix;i/) 7}^u-K, [hux {^y^yjiituy 20 
x-;i/) , yji-ji'] ^U-h. h U^:/7/\-f K^-f K 

[0 0 2 4] iO^:t>tLT\ft. tl JV-^-^O h.tJ'^:^ 

iS^^S^^r^-r-^^xDir- OA:^^:t>/ci:<i:<^^ 
T\t. hoyjL:z.JitiJU^-z^^i:st}^:^>. h'jmt^y 

x ;i/>}^x r> A ;^ ^cOHStS;^ - -^7 A 
tf^:t>^m^f^:itf)^Tt^o h UH^yx-;i/;^;i. 30 
4^-»^A:^^:t>C0:R^*:^^J^bTti, h U (^?;i/7x 
:^;U#z:'^A:tr^;t>. hU (z^^^jl^yx.- 

'jyn t:;i/7>^ii'i7A:^^:e->. h^)y^)l7>^- 

E(D h U y)l^)l7 >^ - A;^5^:t>. N,N-vX^;i. 

r:0A:^^:^>;^d:ch'cDN,N->^7;i/+;i/7xij - •^A;^5" 40 
:t>, v(-r yyntr;W7>^:-'::7A;^5^^>, i^y^ 

^^^yjl'Ty'ErL0Atl^:tyU^(Diy7JU^J\^7y 
^-'>A:^^:t>S:#frf^::i:;!/^T#'5. 5i^X3^xt:7A 
;^5^:^><Dftf*:«?iJi LTti. N U 7 x n;i/4^X ^X -^7 A 
:^'5P-:t>. h'J (;^^;l.7xn;i.) ^x^x r> A;^?^:^- 
>. hU (v;<^;i/:7x-;i/) 7}^X4->X'^A:^5^;t>;^j: 
^*<^ h U T U -;U3i^X:^-«i7 A;^5=-:t >^^frf 5 d i;!/^ 

[0 0 2 5] m-i^tymt^mt. mm\t7:z^yR 
uti^:ty(D^f)^ih. '^ti^tniMizm^Lrm^'^iD so 
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ymt-^i^tLTiit. huyx-;u;^;b#-'i^A^h^ 
4^x ('^>^^x;U:tDyx-;i/) hu^xn 
;u;^;b7}-:xOAT- h-^^x (5^ h ^ >^;^:^D:7x-;^) 

N,N-v;<5';b7- U -'^A^ h ^+X 

^^7;i/^D 7xx;u) 7t^i/-h. 1, i*-v;^^;U7x n 
-fe-'i7A5^ h^^X (^>:57y;U:tDyx-;b) t}^ U — 
tf}^x^. z,ti^^m$^a)^:tymt^mtm^^t:^i^ 

[0 0 2 6] nj]Mt^tLxm^^^ri^7)i'^ y^^y^i 
Lx\t. cfijx.ti\ mm7A^-0Ait^^^tm^mt^ 

mM'^i^^Z,t\Z^r:>Xm^ri^^(D^m^^^:itf}^X 
^DMi^ti^lZlt. -iJ5it(-Al(R')0-)„ 

m^7Ji^/^-^yx\tmiX7Ji^^y^^y^m^^^:: 
\^7jizj^ymxmi^^nx^^xh^^\ nitm^m^ 

^L. »^L<fri5a±, ctOSf^L<til0a±T*) 

R'<hLTts, ^^;us, x^;us. yDb;us, 

^\ 7Ji^ / ^^y(Dm^tLxm^^^n^mm7)i^ 

:z-OI^it^mtLX\t. m^ii. h'J ;A^J]^7Jl^:z^ 
A. hux^;u7;i/^x'i7A. h u< yy^^UT^u^ x 
^AU^<D h u 7;u^;i/7;i'5xii7A&c/-e<^ig^iBi;'d: 
^^Ti^^'^tf bn^o If icjif ^ bi^coti h u ^^;i.7;u^x 
oi^^mnt Lxmi'^rc?^9-Ji7Ji^y^^yx$>^o 
K u > 7 ;u ^ X -i? A <!= h u y y 7 ;u a X A 

m^ii. sy- • yT^>^Att7&^bBR5E^tiTii 

^mi^^XhJ:<. 2aJ^_b^ffl^:b-a-Tt><i:l^o *fc. 
[0 0 2 7] *^B^cD«i^«m^^^i. ±m<DfS.^(A)'BL 

um^^^. ^i^\zfS.^(oti.xmmm^mi--]\\ 

it-^^^tLX. ^m7)V^=zOMt'^^. ^^U^-^^A 

wts-x^^*^^>-^A^b^i^. ^m.mmt^^. « 
^juu^^-'i^A, y^;i/U^':7A, yxx;uu-^'i7A, ^ 

>v;i/'J^'i7A. :^:t^y^)V^)^OL.. V^)^'f)Vy 
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;i/7;U5-»5A^D^< x5^;!/7;u^r:0Av^^D 
7;i'^xOAyN< H^-r -feX4^x5^;u7;u^x'^A jo 

[0 0 2 8] *fgH.^coftti«ffl^4^{c4ott^±fB^^KA) 

1 : I'-l : 10000. Jf^L<til : 10-1 : 1000. ^blwSf 

^ L<« 1 : 50-1 : SOOgIt fcf -5 d chT&^T^ -i>» ^± 20 

»(A);^»(B) (^r^l^tfc) ^1:0.1-1:1000. $fiL 
<til : 0.2-1 : 500, ^^{cSf^L<tiI : 0.5-1 : 50 

it) ti, 0iJAtd:\ 1 : 0. 1-1 : 1000. ff^L<tiI : 0.5 
-1:100, ^?)tCjf^L<tiI : 1-1 : 50 fiS-efe-So 
[0 0 2 9] *^B^c0S^:;5ffiTa'&pIgg/ct^^!gvX> 

\,3-y^iyX.>. <VyU>, I.3-^>^>^X>, 2-X 30 

^;p-i,3-yi$^f/x>, 2,3-v^^;i/y5^i;x>, 2-pt 

4^it^:^x>7^j:^'^^tf^::^7:?^'T^, ZLti^oo-^u^- 

[0 0 3 0] ^^BM(Dm^:^m\t. mu(Dr¥^Txm^ 
y'^-:Bcz/MmmfS.m\zs^LT+^ummii^^Lxi^ 40 

>'tr>. f-;i/x>^(055^#jK^{[:7K^ : i^{b;<-^u>. 
^pd;J^;I.A. mmit^m. h U d;I/X?-U>, /\-- 
^□jl/X^U>. 1, 2->^i:7 D DX:57 :J7n;i/^>ir 
>''DA'-;>-fe:>. ^ □;n^;i/X>^co/\Dy>{b^ 

^b7Km;:>^'^tf *^n^„ ^%BM\zmi^^mmtLx\t. ^ 
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[0 0 3 1 ] ^^m(Dm^y5r^\z:^{-i^m^mmift. m 
Atf-ioo-ioo rcDi^ffl, jffSL< ti-50-80 rc^^ffl 

^^L<{tyA-mmmmx$>^o t^-oth. zn^co 
Rjt^n^it. '^y'^-(Dmm'pmimm^^(Dmmizft^c 
X. m^^m^-r^^it^^-^^x&D. ±B^\zM7r:Lrcm 
m^zm^^ :i t\-±ui^. m-^Kft-^m^om'^miz 
MLfcm. 'j:^^(Dm^{?±m^m^^jzM^x^±^ 
•tt, 'A^^xm'^(D:^mzm^^f&Lrzm^i^^Rft-^^'^ 

\z^{^^zy:^m^cD^^mit. mnmo.o moi^ 

5.0 moI^i^Ji. tffCjf ^L<t^98. 0 mo\%&.±X$>^. 
Sfc. ^>^S5>*{CgflbTtS. Mw/Mn;&^2. 50J&IT, jff* 

L<til.90i^T. *$(Iff^L<t^l.80i^TT$)^„ 
BJ<7)ffi^^^ti, (gft^c^tt^) 

^n^oT% ^^^umtLx^mummzmm-r^c 

[0 0 3 2] ^fgB^cDffl'&^^ti, ^^P<?!ia(3:fel/iTf> 

7.my^cD^mmf)^m<. mm - mm&^^\iiz:i^i^xmii 

ti, xmmzm^'f'^nm-r^m^\z:h\.^x. :kmmM 
mx$>^. 

[0 0 3 3] ^^m<Dm^i^(D^^nmmiZ:^f^f^zy7. 

my^o:>^mm\t. s^^^^'h nmr^d^^c nmricj:^^ 
«fL, m^nrz\::-^(Dm^^^^^mm-r^zt^^X'^ 

[0 0 3 4] 

mmt^-^^. ^^m<DSLmuz.ti^cDmi&mizm^^ti 

m\t. 'H NMR43<tJ/"C NMR{C^Dt#^tl/ch:-^7['H N 
MR: 6 4.8-5.0 (1 , 2-ex;UJLX h (7)=CH: ) , 5.2-5.8 

(1,4-a.Xu/ hCD-CH=^l,2-ex;mX'>r hcO-CH=), 
"CNMR: (5 27. 4 (1, 4-i>XrL- h) , 32.7 (1,4-h 
^>X^X>>rh), 127.7-131.8 113.8 
-114.8ctl43.3-144.7 (1 , 2-tf x;l.rL - hyicom^^it 

f)^^nmLrza ^rz. sa^i^^j^^s (mw) , ^^^^ 

^fi (Mn) , ^"Fm^m (Mw/Mn) ti, GPCt:: J: 0 U 7. 
[0 0 3 5] 

»(cK;itSL/ti00 nilSfiJE:^^7./f^ h;nc, «SiKi:LTt: 

h K P 7 ^ > if7 U A [ (Cs Me, E I ) , Sm (THF) , ] (THF : 
t H 07^ >1j-v''J':7A) ^0.025 mmoHtii^^. > 




( 7 



II 

^ a^=^V>40 mWzmM-^iitc. 'A^^-C. MMAO (M^ 

^h;u^fxoaiL. i,3-y^>^x>^2. 7 gftiZb^. so 

t:T20»BJ!fi^^fTo;fco fi^it. BHT[2,6-t:X (t-y 

(d:567, lOOTfeO, Mw/MntiI.87T^o^Ca 
[0 0 3 6] 

:7 ^ >-»^*-7 U C7 A [ (C, Me. i P r) : Sin (THF) ] ^fig/fi ^ 

100 ^\%x$>^rco m.^W(D^^um^^\t'^7.^mm%. 

9 molXT. ^¥1^^3-^*1^669. 700^^0, Mw/Mntil.99 

Xih-otzo 20 
[0 0 3 7] 

[|IJS«^J3] ^iSCftJi (c4d(/^T, MiKchLTfc'XT^h^ 
D :7 ^ >1f «J •;7A[(C,Me4 nBu), Sm(THF)] ^^effl-r-StA 
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7.1 moUT, ^$c¥l^:5^-7'aJi438, 200T^D. Mw/Mnt^I. 
[0 0 3 8] 

K □ :? ^ >'tfT U -^7 A [(Cs Me, TMS), ^mmm^^m-t^ 

^^1100 wtXTfeoTto S'&i^^co^ ^ p^git^i>'X^ft 

7&^*98.4 inol%T% 3S¥i^5i'^-ftti419, 300TS> 0 > Mw/Mn 
til.89T'*-p;tc 
[0 0 3 9] 

/5';^>^^D^>^>?xx;i/t:XT- h KP:7^>-tf 
>\>^5/*xx;ug2^4T)^{£ffl-r^W^t^(^<ico:;^?iT 

^l^^ffofco #»^n;^cfi^#:C7)iR^fi95.2 wt%T'*^ 
fco fi^i*:«^5^n^iafii>X^a;0^96.5 molXT, ft 
¥l^^J-^fi«549. 600T'S> 0 , Mw/Mnti 1 . 90T* o fee 
[0 0 4 0] 



(72)^0^# mm F^^-A(##) 4J015 DA04 

m^^mytnijAffi 2 # 1 ^ mit^m^^ 4J128 AAOO ABOO AC49 BAOOA 

1^ BAOIB BA02B BBOOA BBOIB 

BB02B BC12B BC15B BC25B 
EBI3 EB14 FA02 



